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Overview
• Market structure

• Demand Frontiers (quantity-price barriers)

• Value Surfaces (sustainable prices based on features)

• Costs go up with added features (more to build), down with increasing quantities (learning)

• Cost, Value, and Demand form 4D market structures

• Mismatched features  
• Offering too little can result in product failure

• Providing too much leads to insufficient sales

• Perfect Cost estimates can lead to program failure if Value & Demand not understood

• Relaxing (missing) requirements you don’t need in favor of those you must have 
enables contractors and customers to make quantity targets
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Market Structure
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Demand Frontiers Form In Currency Markets
In 2019, both Fiat and Crypto 

currencies demonstrated 
statistically significant 
Demand Frontiers, the 

market’s outermost reaches

Fiat’s Upper Demand Frontier 
represented a price limit

Fiat’s Outer Demand Frontier 
was a quantity/saturation limit

A single Demand Frontier 
captured both effects for 
Cryptocurrencies in 2019

Iranian Rial

Indonesian Rupiah

S. Korean Won

Japanese Yen
Indian Rupee

Chinese Yuan

USD
Euro UK Pound

Swiss Franc
Omani Rial

Bahraini 
Dinar Kuwati Dinar

Bitcoin

Ethereum

Tether

Ripple

Tronix

Stellar
Cardano

Dogecoin

$0.00001

$0.00010

$0.00100

$0.01000

$0.10000

$1.00000

$10.00000

$100.00000

$1,000.00000

$10,000.00000

$100,000.00000

1.E+05 1.E+06 1.E+07 1.E+08 1.E+09 1.E+10 1.E+11 1.E+12 1.E+13 1.E+14 1.E+15 1.E+16 1.E+17

$ 
pe

r 
cu

rr
en

cy

Currency Units

Fiat Currency 7/12/19, Crypto 8/1/19

4

Presented for the ICEAA 2021 Online Workshop - www.iceaaonline.com



Currency Value Surfaces: Prime Rate & Volume

5

Markets abide by The 
Law of Value & Demand

1. Features drive Value
2. Value drives Price
3. Price determines 

Quantity sold
4. Quantity sold is a 

feature

Value is whatever 
customers say it is
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Different Markets May Abide By Same Frontier
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Satellites and Unmanned Air 
Vehicles (UAVs) perform the 
same function and thus face 
the same Demand Frontier

6

Presented for the ICEAA 2021 Online Workshop - www.iceaaonline.com



Business Aircraft Have Upper & Outer Limits
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The Pilatus PC-12 price is 
below its prediction, enabling 

more sales, but it runs up 
against and helps define the 

Outer Demand Frontier
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A/C Weight Supports Range, Payload; Adds Value 

Source: https://www.rand.org/content/dam/rand/pubs/notes/2005/N2283.1.pdf

Size, as Empty Weight (EW), and Speed (SP) adds cost

$
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Value (range, payload)

Projects should calculate Cost, Value, & Demand
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Cost Falls With Added Quantities, Due To Learning

Since Demand and 
Costs fall with 

quantities built, we 
should compare these 
curves to see if they 
might intersect, and, 
if so, at which point
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in 
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Here are 45 fiat 
currencies from 
July 2019: Value 

and Demand 
forces apply to 

all markets
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Mismatched Features
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Companies Sometimes Offer Inadequate Features

The DeLorean entered the market in 1981

Its appearance created some sales, but…

It asked lots of money for little horsepower & went bankrupt 
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DeLorean Missed Cost, Value, & Demand Targets 
1981 Value (sustainable price) =

$3113 * HP0.654 * Qty-0.175 * ε

Based on this Value equation, in 
order to reach their quantity 

target, DeLorean should have 
increased their horsepower 

from 130 to over 260 
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Because of fiascos like these, 
many firms overreact and offer 

products with too many 
features, which limits Demand
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Product Demand Curves Form Demand Frontiers
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The Quantity term in the 
previous equation forms a 

Product Demand Curve: If a 
given model is popular 

enough, will eventually help 
form the Demand Frontier
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Product Demand May Intersect Learning Curve
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The BMW 528i likely had a learning curve less than 88%: 
sales stopped as it reached the market’s Demand Frontier

Ford’s data showed that its Model T Learning Curve 
met its Product Demand Curve after 15 million units 
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Let’s Examine The Fighter/Bomber/Attack Market 
Aircraft
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Note that adding 
other Western Bloc 

vehicles would 
make the database 

more robust
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This Market Has A Demand Frontier Too
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Highly correlated 
(Adj. R2 = 98.6%, P-
value 5.30E-08, Std. 
Error $37.3M) this 

curve has a Slope of 
-0.732; its unbiased 
Intercept is $11.9B 
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Frontier Changed Little Since 1996
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In 25 years, the 
Constant dropped 
by 2.1% while the 
slope fell by 1.2%
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The B-21 Target Lies Beyond The Demand Frontier

The further the 
target is from the 

Frontier, the lower 
the chances of 
attaining it: Its 
target is > 5 std. 

deviations above 
Demand Frontier
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B-21 Target $ Supports Fewer A/C Than Desired
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Frontier Has More Revenue At 100 Units Than 57
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100 * $407M = $40.7B

The added revenue 
for less expensive 

planes is because of 
the Demand 

Frontier slope, 
which is > -1.0
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The Database Seems To Agree With RAND
The Empty 

Weight exponent, 
0.7711, is in line 
with the RAND 
equations (from 
Slide 8); note the 
highly negative 
Quantity term, 
forming steep 

Product Demand: 
if it were a 

Learning Curve, it 
would be 73.5%
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Quantity Term Reveals Product Demand Curves
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The Product 
Demand Curves 

suggest that if 
the USAF keeps 
their B-21 Target 
figure, they may 
run afoul of it at 
even fewer units
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Empty Weight Comes From Range and Payload

Since Payload 
and Range are 
correlated, we 

use their product 
to see if that 

predicts Empty 
Weight well, 
which it does
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Relaxing Requirements
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Rescaling The B-21 From The Previous Equation
For $615M $615 = 0.3589 * Wt ^ 0.7711 * 100 ^ -0.4438

$13,230 = Wt ^ 0.7711

Ln $13,230 = 0.7711 Ln Wt

Exp Ln $13,230 / 0.7711 = Wt

221,000 = Wt

For $407M $407 = 0.3589 * Wt ^ 0.7711 * 100 ^ -0.444
$8,755 = Wt ^ 0.7711

Ln $8,755 = 0.7711 Ln Wt

Exp Ln $8,755 / 0.7711 = Wt

130,000 = Wt

This analysis only addresses the scale of the model, suggesting it should be 
40% smaller – It does not address its other features; stealth adds significant cost 
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From The Equation, We Know The Following
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Financial Catscans Enable Optimization Early On 
Plot Demand Points Bin & Sum Regress Find Frontier Find a Gap

Add Value Space Target Area Add Value 
& Cost

Add 
Constraints

Section Cuts

Solve for Profit or Quantity 1st –
Then Determine Configuration

For this exercise, the 
Value Space points 

were omitted, as were 
all Cost points in 

Value Space and on 
the Demand Plane
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Programs can optimize 
from the Demand 

Plane, as shown here, 
or in Value Space, 

using Gap Analysis 
(not shown)
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Summary

• Market structure includes Cost and
• Demand Frontiers (quantity-price barriers)

• Value Surfaces (sustainable prices based on features)

• The interaction of these forces determines program viability

• Mismatched features leads to program failure

• Relaxing requirements enables 
• Military force targets

• Commercial sales goals 
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Contact Information

• Email: dhowarth@meevaluators.com
• Cell: 661-713-7531
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